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Pedepar:

1. EkcriepyuMeHTasbHe JOCIIiKEHHS [IPUCBSIU€HE BUBYEHHIO CTPYKTYPHO-METab0/iYHMX 3MiH TKAaHUH NapOJOHTA 32
YMOB aJliMeHTapHO-3aJIEXXHOTO AedillUTy IIMHKY Ha TJi MiIKPOEJIEMEHTO3IB i BUCOKOKAJIOPiliHOTO BUTO/IOBYBaHHS.
JocnigKeHHs BUKOHaHO Ha CTaTEBO3PLIMX Iypax-CaMIfX, IKUX YTPMMYBaJI HA CTAHAAPTHOMY palliOHi
(xkoHTpOJIBbHA Ipyna, N=18), ntuHKHedinuTHOMY (n=20), HomonediuuTHomy (n=20), BUCOKOBYTIIeBOgHOMY (N=20) Ta
BHCOKOXMPOBOMY (n=20) paljioHax NpOTAroM ABOX MicCsLiB. BcTaHOB/IEHO, 10 32 yMOB UIMHKAE(ILUTHOI AieTH BMICT
LIMHKY y LIeMEHTi KOpeHs 3yba Ta KiCTKOBUX CTPYKTypax KOMipKOBOTO BiIpOCTKa i YaCTUHU 3MeHIIyBaBcs Ha 27,28 %
i 53,67 % BinnosigHo (p<0,05) IOPiBHSIHO 3 KOHTPOJIEM. 3a YMOB HononediluTHOI Ta BUCOKOKAIOPIiHHUX Ji€T y
KOMipKOBOMY BifIpOCTKY i YaCTHHI 3HMXEHHS KyMyJIsiLii IMHKY cTaHOBUIIO 44,35-56,17 % (p<0,05). Y niemeHTi

KOpeHs 3y6a 32 BUCOKOKMPOBOI Ai€T KOHLIEHTPaLlis IUHKY 3HMUXKYyBajachk Ha 26,98 % (p<0,05), Tofi 5K 32 yMOB



MopHoi nenpusarii 3pocrana Ha 70,40 % (p<0,01). Y TBapuH, gKi nepebyBanu Ha UMHKAEDIIUTHIN Ai€Ti, y HEMEHTI
KOpPeHsI 3y0a BMIiCT MarHito 3poctas y 2,80 pasa (p<0,01). Y KoMipKOBOMY BilpOCTKY i YaCTHHI 32 YMOB
HononediuuTHOI Ta BUCOKOKAJIOPIMHUX JIiET BMICT Kabllilo 3MeHIyBascs Ha 71,96-91,69 % (p<0,05), marxito - Ha
86,28-92,52 % (p<0,01). V nemeHTi KOpeHs 3yba 3a 10HOi AenpuBallii Ta BUCOKOKAJIOPiITHOrO BUTO/I0BYBAHHS
KOHILIEHTPALlisl MarHito 36iibimysanacs y 3,25 i 3,94 pasa (p<0,01) Ha T21i 3HMKeHHS KabLito Ha 13,60 110,03 %
(p<0,05). HeszanexxHo Bif TUIy i€TU B epUTPOLMTAPHINM Maci BMiCT IIMHKY 3MeHIIyBaBcs Ha 39,66-46,84 %, kasb1iiio
- Ha 65,88-85,88 %, marHito — Ha 28,75-44,27 % (p<0,05), 1110 CBifYATL IPO CUCTEMHUI XapaKTep NOPyLEHb
MiHEpaJILHOTO TOMEeO0CTa3dy. AKTUBHICTb Kucoi pocdarasy y TKaHMHAx [MapoJloHTa 3pocTana Ha 36,13-92,22 %, Toni
SIK aKTUBHICTb J1y’kHOi pocdarasu 3HmxKyBasack Ha 17,98-51,68 % (p<0,05), 1m0 Binobpakae akTHBallil0 KiCTKOBO]
pesop61iii Ta NpyUrHiveHHs ocTeoreHesy. 3a BUCOKOKAJIOPiMHOIO BUTOJ0OBYBAaHHS aKTUBHICTb JIY>XKHOI pocdaTaszu
CHPOBATKU KPOBI epeBUllyBajla NOKa3HUKY HUHKAepinuTHOI rpynu Ha 40,05-69,77 % (p<0,05). LinHkoBa
JIernpuBaLis CyIIPOBOIKYBajlacs IIPUTrHiY€HHSIM aKTMBHOCTI CyKUMHaTaerinporenasu Ha 39,34 % i
Jakratperigporenasu Ha 58,83 % (p<0,05). 3a ymoB itogoaediluTHOI Ta BUCOKOKaNOPiHUX AieT akTuBHiCTb CAT
3HIKYBasach Ha 23,53-68,17 %, JIAT' - Ha 67,99-91,04 % (p<0,05), ToAi SIK aKkTUBHICTb MasaTheriporeHasu 3pocraja
Ha 37,19-49,59 % (p<0,05). V TkKaHMHAax NapOJOHTa BUSIBJIEHO PO3BUTOK OKCUAATUBHOTO CTPECY: BMICT IPOAYKTiB
okucHoi Mmopudikanii 6iskiB 3pocTtas Ha 32,01 % -y 2 pasy, HieHOBUX KOH'IoratiB — y 4,06 paza, TBK-akTuBHUX
npoaykTiB - y 2,38 pasa (p<0,05-0,01), Ha TJ1i 3HUKEHHS iHTEerpaJIbHOrO aHTUOKCHUJAHTHOTO II0Ka3HMKa Ha
48,38-57,64 % (p<0,05). Y cupoBariii KpoBi BMICT IPOAYKTiB 6iIKOBOi Nepokcuaalii 36ispiyBaBcs Ha 25,35 % -y 6
pasiB, ninigHoi - Ha 40,48 % -y 2,76 pa3za (p<0,05). [IpooKCUIaHTHO-aHTUOKCUIAHTHUN cOamaHC
CYIIPOBO/KYBABCSl PO3BUTKOM €HJ0TesianbHOoi fuchyHKii 3i 3MeHmeHHsM BMicTy NOoo Ha 25,96-46,97 % (p<0,05),
IOPYIIEHHSIM TUPEOiJHOTO TOMEOCTa3y, 3pocTaHHaM iHgekcy HOMA-IR Ha 61,17-66,99 % i B 2,04-2,95 pasa
(p<0,05), 36inpmIeHHSIM iHZeKCY Macu Tina Ha 21,74-56,52 % ta inpekcy Jli na 17,86-32,14 % (p<0,05). Yniepuie
KOMIIJIEKCHO OOI'PYHTOBAHO POJIb aJliMeHTapHO-3aJIe’KHOTO UMHKAePiuuTy y GopMyBaHHI CTPYKTYPHUX,
MeTaboJliYHMX Ta OKCUJATUBHUX IIOPYyLIEHb TKAaHUH N1apOJOHTA HA TJIi OXKUPIiHHS 1 €HJOKPUHHUX 3PYILIEHb, 110
IiABUIy€E PU3UK PO3BUTKY CTOMATOJIOTIYHOI naToiorii. Kito4oBsi cioBa: AediluT UUHKY, MiKPO€JIEMEHTHUN
IycbanaHc, OKUPiHHS, IYKPOBUH AiabeT, rinoTupeoinHa aucdyHKLis, MeTabosIiyHi mpoiecu, OKCUIATUBHUN CTpeC,
[IepOKCUIHE OKUCHEHHS JIMiNiB, aHTUOKCUAAHTHI pepMeHTH, GepMEHTH eHepreTUYHOro OOMiHy, eHjloTesianbHa
IVCcQYHKLis, MiHepasIbHUI OOMiH, pe30p01iist KiCTKOBOi TKAHUHU, CTPYKTYPHI 0CO6JIMBOCTI IapOAOHTa, CIN30Ba

000JI0HKa KOMIpKOBOTO BiipoCTKa i yacTuHu. ['any3b-menuiyHa.

2. The experimental study was aimed at investigating structural and metabolic alterations in periodontal tissues
under conditions of alimentary-dependent zinc deficiency against the background of microelement imbalance and
high-calorie feeding. The study was performed on sexually mature male rats maintained for two months on a
standard diet (control group, n=18), a zinc-deficient diet (n=20), an iodine-deficient diet (n=20), a high-
carbohydrate diet (n=20), or a high-fat diet (n=20). It was established that under zinc-deficient conditions, the zinc
content in the root cementum and in the bony structures of the alveolar process and alveolar part decreased by
27.28% and 53.67%, respectively (p<0.05), compared with control values. Under iodine deficiency and high-calorie
diets, zinc accumulation in the alveolar process and alveolar part decreased by 44.35-56.17% (p<0.05). In the root
cementum, zinc concentration decreased by 26.98% (p<0.05) under a high-fat diet, whereas under iodine
deprivation it increased by 70.40% (p<0.01). In animals fed a zinc-deficient diet, the magnesium content in the root
cementum increased 2.80-fold (p<0.01). In the alveolar process and alveolar part, iodine deficiency and high-
calorie diets were associated with a decrease in calcium content by 71.96-91.69% (p<0.05) and magnesium content
by 86.28-92.52% (p<0.01). In the root cementum, iodine deprivation and high-calorie feeding resulted in a 3.25-
and 3.94-fold increase in magnesium concentration (p<0.01), accompanied by a reduction in calcium content by
13.60% and 10.03%, respectively (p<0.05). Regardless of diet type, erythrocyte zinc content decreased by
39.66-46.84%, calcium by 65.88-85.88%, and magnesium by 28.75-44.27% (p<0.05), indicating a systemic
disturbance of mineral homeostasis. Acid phosphatase activity in periodontal tissues increased by 36.13-92.22%,
whereas alkaline phosphatase activity decreased by 17.98-51.68% (p<0.05), reflecting activation of bone resorption
and suppression of osteogenesis. Under high-calorie feeding, serum alkaline phosphatase activity exceeded that of



the zinc-deficient group by 40.05-69.77% (p<0.05). Zinc deprivation was accompanied by suppression of succinate
dehydrogenase activity by 39.34% and lactate dehydrogenase activity by 58.83% (p<0.05). Under iodine-deficient
and high-calorie diets, succinate dehydrogenase activity decreased by 23.53-68.17% and lactate dehydrogenase by
67.99-91.04% (p<0.05), whereas malate dehydrogenase activity increased by 37.19-49.59% (p<0.05). Oxidative
stress development was detected in periodontal tissues, manifested by an increase in protein oxidative
modification products by 32.01% up to twofold, diene conjugates by 4.06-fold, and thiobarbituric acid-reactive
products by 2.38-fold (p<0.05-0.01), along with a decrease in the integral antioxidant index by 48.38-57.64%
(p<0.05). In blood serum, protein peroxidation products increased by 25.35% up to sixfold, and lipid peroxidation
products by 40.48% up to 2.76-fold (p<0.05). The pro-/antioxidant imbalance was accompanied by the
development of endothelial dysfunction, evidenced by a decrease in NOono content by 25.96-46.97% (p<0.05), thyroid
homeostasis disturbances, an increase in the HOMA-IR index by 61.17-66.99% and by 2.04-2.95-fold (p<0.05), an
increase in body mass index by 21.74-56.52%, and an increase in the Lee index by 17.86-32.14% (p<0.05). For the
first time, the role of alimentary-dependent zinc deficiency in the formation of structural, metabolic, and oxidative
disorders of periodontal tissues against the background of obesity and endocrine disturbances has been
comprehensively substantiated, indicating an increased risk of developing dental pathology. Key words: zinc
deficiency, trace element imbalance, obesity, diabetes mellitus, hypothyroid dysfunction, metabolic processes,
oxidative stress, lipid peroxidation, antioxidant enzymes, energy metabolism enzymes, endothelial dysfunction,
mineral metabolism, bone resorption, structural features of the periodontium, mucous membrane of the alveolar
process and the part. Branch-medicine.
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